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Abstract
Many economic and econometric applications require the integration of functions lacking a closed form
antiderivative, which is therefore a task that can only be solved by numerical methods. We propose a new
family of probability densities that can be used as substitutes and have the property of closed form
integrability. This is especially advantageous in cases where either the complexity of a problem makes
numerical function evaluations very costly, or fast information extraction is required for time-varying
environments. Our approach allows generally for nonparametric maximum likelihood density estimation
and may thus find a variety of applications, two of which are illustrated briefly:
·  Estimation of Value at Risk based on approximations to the density of stock returns.




Keywords: Option Pricing, Neural Networks, Nonparametric Density Estimation
* Andreas Gottschling, Deutsche Bank Research, Grosse Gallusstrasse 10-14, 60311 Frankfurt,
Germany, Email: andreas.gottschling@db.com
**Christian Haefke, Department of Economics, University of California, San Diego, La Jolla,
CA, 92093-0508, E-mail: chaefke@ucsd.edu

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Standard Normal  φ
λ  = .01
λ  = .1




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































λ  = .01,δ =1
λ  = .1,δ =1

































































































λ  = 1/3,δ =1/3
λ  = 1/3,δ =.1


































































































λ  = 1/3,δ =1/3
λ  = 1/3,δ =.1













































































































λ  = .1,δ =1/3
λ  = .1,δ =.1

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































4Recent Publications:     
Andreas Gottschling and Christof Kreuter
"Approximation Properties of the Neuro-Fuzzy Minimum Function"
RN-99-3, March 1999
Michael Frenkel, Christiane Nickel and Guenter Schmidt
"Some Shocking Aspects of EMU Enlargement"
RN-99-4, April 1999
Michael Frenkel and Jens Sondergaard




"An Eclectic Approach to Real Exchange Rate Determination"
RN-99-6, July 1999
Giampiero M. Gallo, Clive W.J. Granger, Yongil Jeon
"The Impact of the Use of Forecasts in Information Sets"
RN-99-7, September 1999
Rainer Polster and Andreas Gottschling
"Stability Issues in German Money Multiplier Forecasts"
RN-99-8, November 1999
© 1999. Publisher: Deutsche Bank AG, DB Research, D-60272 Frankfurt am Main, Federal
Republic of Germany, editor and publisher, all rights reserved. When quoting please cite
„Deutsche Bank Research“.
The information contained in this publication is derived from carefully selected public sources we
believe are reasonable. We do not guarantee its accuracy or completeness, and nothing in this report
shall be construed to be a representation of such a guarantee. Any opinions expressed reflect the
current judgement of the author, and do not necessarily reflect the opinion of Deutsche Bank AG or
any of its subsidiaries and affiliates. The opinions presented are subject to change without notice.
Neither Deutsche Bank AG nor its subsidiaries/affiliates accept any responsibility for liabilities arising
from use of this document or its contents. Deutsche Bank Securities  Inc. has accepted responsibility
for the distribution of this report in the United States under applicable requirements. Deutsche Bank
AG London and Morgan Grenfell & Co., Limited, both being regulated by the Securities and Futures
Authority, have respectively, as designated, accepted responsibility for the distribution of this report in
the United Kingdom under applicable requirements.